
7 AD-A095 924 SCHOOL OF AEROSPACE 
MEDICINE BROOKS AFB TX 

F/S 6/5
INFECTION CONTROL IN AIR FORCE DENTAL CLINICS. 1Ul
DEC 80 B A MATIS. A S CHRISTEN, J M YOUNG

UNCLASSIFIED SAM-TR-80-41 NL

I ...

I~~NIIIIIII

EU • I



Review 3-80

*, AEROMEDICAL REVIEW

INFECTION CONTROL IN AIR FORCE DENTAL CLINICS

Bruce A. Matis, Lieutenant Colonel, USAF, DC
Arden G. Christen, Colonel, USAF, DC

John M. Young, Colonel, USAF, DC
Wm. Ralph Sellers, Colonel, USAF, DC

December 1980

DTICSELECTE
MAR 5 1981

A

Approved for public release; distribution unlimited.

USAF SCHOOL OF AEROSPACE MEDICINE
Aerospace Medical Division (AFSC)

Brooks Air Force Base, Texas 78235

_R . 04 009 .



NOTICES

This review was submitted by personnel of the Dental Investigation Service,
Clinical Sciences Division, USAF School of Aerospace Medicine, Aerospace Medical
Division, AFSC, Brooks Air Force Base, Texas, under job order DSB38400.

When U.S. Government drawings, specifications, or other data are used for
any purpose other than a definitely related Government procurement operation,
the Government thereby incurs no responsibility nor any obligation whatsoever;
and the fact that the Government may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other data is not to be regarded
by implication or otherwise, as in any manner licensing the holder or any other
person or corporation, or conveying any rights or permission to manufacture,
use, or sell any patented invention that may in any way be related thereto.

This review has been reviewed by the Office of Public Affairs (PA) and is
releasable to the National Technical Information Service (NTIS). At NTIS, it
will be available to the general public, including foreign nations.

This aeromedical review has been reviewed and is approved for publication.

BRUCE A. MATIS, Lieutenant Colonel, USAF, DC JOHN M YOUN onel, USAF, DC

Project Scientist Supervi sor

ROY L. DEHART
Colonel, USAF, MC
Commander

0



UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE (Who. Date Eraard)

REPORT DOCUMENTATION PAGE TiFRE COINSRUTIN'ORM

I. REPORT NUMBER 12 .'OVT ACCESSION NO 1 13 ,I NT'S CATAIOG NUMP

AEROMEDICAL REVIEW 3-80 (A_ Vv-Jc~ __ ___

4. TITLE (and S~btifl) STYPE C.F REPORT & PERIOD (OVERED

-§ FECTION ONTROL IN AIR FORCE DENTAL '

CLINICS - P

MatisLt~oUSA, 9'SAM-TR-80-41 1ik
.7 LT. Bruce A./ai tClUSF DC

Arden G./Christen, oT, USAF, DC
John M. /Young t , USAF , DC
Wm. Ral ph (Sel I1 er Col LlAF .li ..C

7-7VJ4ZL A fjON NAME AND ADDRES; ![I Pk'NJ,PAM EI-MIN' -la
APR A *CR' jUNT N. K-9ft

USAF School of Aerospace Medicine (NGD)
Aerospace Medical Division (AFSC) . 87714F
Brooks Air Force B~aseL Texas 78235 Qi 400I~
II CONTROLLING OFFIV>' NAMF AND ADDRIS t - _I T UAT

USAF School of Aerospace Medicine (NGD) ' Oece*er 1980
Aerospace Medical Division (AFSC) rIN (,'MR F P $'A'EF

Brooks Air Force B~ase, Texas '18235__ 24-
14 MONIIORIN4G AGENC N ..M. in wDR~~f ~ U0~ IT y O

16 DI S'RIBF. 110N ST AT EME N' ',, th.1 R P-f

Approved for public release; distribution unlimited.

'7 L1,T' P 3,1 ICON S;' A TE-4 EN' 1--t . W- P, II ' 0. 0 dilt,,, , *'p

Infection control Dental laboratory asepsis
Dental sterilization
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This document prescribes responsibilities and methods of sterilizing or dis-
infecting dental items in Air Force dental facil ities to prevent or reduce
the chance of cross-infection of patient; and staff. The importance of pre-
paring dental items for sterilization is discussed, along with the shelf life
of sterilized packages under optimum storage conditions. The efficacy of
heat versus room- temperiture sterilization is examined. Inlicators of ster-
ilization, both chemical and biological, are compared, also a cost analysis
of each. Hands are a convenient transfer organ for bacteria, and proper_
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I4FLC[ION CONTROL IN AIR FORCL DENTAL CLINICS

I NTRODUCT ION

The purpose of this Aeromedical Review is to prescribe responsibilities and
methods of sterilizing or disinfecting dental items in dental facilities in
order to prevent or reduce the chance of cross-contamination and infection of
patients and staff.

Dental patients and members of the dental health delivery team are poten-
tial sources of microbial infection. They may be active or passive carriers for
:,iany different infectious diseases. Active carriers of hepatitis B virus
(active carrier rate, I patient in 150), S'treptocoe(,cui roqen, the agent of
strep throat (active carrier rate, I patient in 10); and .,aihloooccus 6eus
(active carrier rate, I patient in 5) are most important (7). Hepatitis B virus
may be transmitted intracellularly in minute quantities of blood or saliva.
Streptococcus and staphylococcus are found in saliva. Meticulous cleaning of
instruments prior to sterilization is essential because soiled or heavily con-
taminated materials can overchallenge all practical methods of sterilization or
disinfection. Dental instruments must be sterilized whenever possible. Steril-
ized instrument packages should receive minimal handling before they are used.

Infection control procedures, as described in this document, should be
submitted to the hospital/clinic infection control committee for review and ver-
ification. Approved procedures must be followed at all times. Infection from
dental procedures is largely preventable if sound principles of sterilization
and disinfection are followed.

Defi nit ions

Sterilization--The process by which all forms of life within an environment
are totally destroyed. Steam or chemical vapor applied under specific condi-
tions of time, temperature, and pressure provide the easiest and quickest ster-
ilization. Sterilization should be monitored and verified routinely.

Disinfection--The destruction or inhibition of most pathogenic bacteria
while they are in their active gjrowth phase and the inactivation of some
viruses. For disinfection, chemicals are applied. Spores are not destroyed.
Tubercle bacilli and some viruses may survive, dependinq on the chemical used.
Disinfection is not easily ionitored, controlled, or verified, and the potential
for infection remains.

Classification of Dental Items

Critical Disposab1e .... __It,;is--These items are introduced beneath the skin and
present the greatest potential risk of infection (example: scalpel blade,
inc t i on rieedl e). rit i cal di sposable items require sterility.



Critical Nondisposable Items--These items make direct contact with mucous
membranes (example: mouth mirror, dental handpiece). Critical nondisposable
items should be sterilized. Disinfection is acceptable only if sterilization is
neither possible nor practical.

Noncritical Items--These items do not come in direct contact with the
patient (example: lamp handle, cabinet top). Noncritical items need periodic
disinfection. Items that may be touched by hands during patient treatment
require more careful attention than others and should be thoroughly disinfected
after each patient is treated.

Responsibil ities

Base dental surgeons should appoint a dental officer as the infection con-
trol coordinator to assist in meeting the following requirements:

(1) Insure that protective eyewear is worn by dental personnel and is
available for patients when treatment may result in the formation of an aerosol
or spatter.

(2) Insure the use of face masks during surgical procedures. Encourage
the use of masks during routine dental care.

(3) Encourage patients to rinse with a suitable mouthwash, for short-term
reduction of oral microflora, before dental procedures are initiated.

(4) Promote compliance with the reconinendations set forth in the following
areas of this review:

* Sterile Items and Handling Procedures
" Heat Sterilization
" S erilization Indicators
" Room-Temperature Chemical Sterilization/D~isinfection
* Sterilization or Disinfection of Dental Treatment 2oom I/iiI mnf
* Handwashing and Gloving
" Dental Laboratory Asepsis
" Dental Item Sterilization/Disinfection Guideline

Users are invited to send cominents, suggested improvements, or inquiries
concerning this guideline to the Chief of Clinical Oentistry, WSAFSAM/NGD,
Brooks AFB TX 78235.

STERILf ITEMS AND HANDL ING PPOCIFIR[-

Sterile Packages

The advantages of sterile packao , include sterility of the contents ti to
the time the package expires or is opened, easy removal of the cont efl.5 withom'
contamination, and convenience of havinq items readily availahle. noT1ircidlly
sterilized items are usually expendable. In-house st(erilized sitap ncks may
contain disposable and nondisposable items. Commercially sterilized exiiindabl',
items, such as needles and heat-stable suture rimaterial, nay he pl,,cIP in in-
house packs before pack sterilization.
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Using Sterile Items

Kandling--The following procedures will minimize cross-infection:

(1) Use only sterilized syringes and comnercially presterilized disposable
needles for injections. Safely dispose of used needles after each appointment.

(a) If a member of the health delivery team is injured by a needle or
any instrument contaminated with blood by a kno7,n hepatitis B carrier, take the
team member to the Emergency Room where an AF Form 570, Notification of
Patient's Medical Status, will be completed. If antibody status for hepatitis B
virus is negative or unknown, blood will be taken for appropriate studies and,
if necessary, ifTininoglobulin will be administered.

(b) If a member of the health delivery team is injured by a needle or
any other instrument contaminated with blood by a patient who is only suspecteld
of having hepatitis G virus, send both the team member and the patient to the
Emergency Room for evaluation of the patient's carrier status and the team mem-
ber's antibody titers. Inmvunoglobulin will be administered when necessary.

(2) Use individual-dose anesthetic carpules for routine dental procedures,
and discard carpules even though only partially used.

(3) Use conbercially sterilized disposable scalpel blades, suture mate-
rials, and r oer gloves for surgical procedures.

(4) Use disposable 7,aliva ejector/aspirator tips, mouth props, and other
such items when possible, to minimize cross-infection and reduce the steriliza-
tion workload.

(5) Discard disposable needles, suture needles, and scalpel blades into
the sam receptacle. Fmjpty these receptacles and dispose of the contaminated
1teri, accordint) 'o local ; rucedurec,.

D1i_Sj nsal of_ Sejit i-c Matt'riaI_ s--

(I) 0n uble hao ds;,h 1 ite,ns, label them "contaminated trash," and
;llace the;i with the req iir trdsh to be disposed of in a sanitary landfill or by
other e ans as Jetermi led by the pickup service.

2) Place nond ;;,s,0)1( linen t.e(ns such as towels, drapes, and sheets in
a h-'degradable ha and )lace t ht. &i into a regalar plastic bag. Label the
bur,!;o 'contaTinaT l" fur pickup with the regular linen. This procedure allows
the Idundry personnel to J. id contact with the infectious agent by placing the
biodegradable hag with ils cnntents directly into the washing machine.

(3) Place nondisporable dental items in a steril izer and process them
througlh a cycle, then clean the it-:ns and prepare them for final sterilization.



Preparing Items for Sterilization

Cleaning-

(1) Soon after their use, thoroughly scrub all instruments with a brush
under running water in the dental t reatment room (DIR) or central sterilization
area. To prevent hand puncture wounds, provide heavy utility rubber gloves for
all personnel engaged in scrubbing procedures. Remove all foreign material from
the object to be sterilized so that sterilizing agents can make direct contact
with all surfaces.

(2) Use ultrasonic cleaning units when available to remove foreign
material from areas that are inaccessible or difficult to clean. Ultrasonic
units reduce injury to hands from accidental puncture by instruments during the
scrubbing procedure. Suspend items placed in an ultrasonic unit above the floor
of the unit for maximum cleaning efficiency. Fill stainless-steel tank 1/2 to
3/4 full with ultrasonic general purpose cleaner or disinfectant solution. If
an auxiliary pan or beaker is used instead of a basket, fill this container to a
level slightly above the item to be cleaned. This container, when placed just
below the solution level in the main tank, will function as an ultrasonic
cleaner. Change solution daily or weekly, as needed. Keep a cover on the main
tank, auxiliary pan, and beaker. Rinse instruments under running water before
and after ultrasonic cleaning.

Inspecting--Inspect all items after they have been cleaned and dried, test
them frfunction, and sort.

(1) Inspect all metal items for signs of rust, cracks, chips, and bent or
missing pieces.

(2) Check jointed instruments for free movement, full closure, and locking
of ratchets.

(3) Check instruments for sharpness and proper closure.

(4) Inspect linens for tears, holes, stains, or other defects.

(5) Follow local policy regarding lubrication, sharpening, repairing,
replacement, or disposal of items no longer considered serviceable.

Packaging--

(1) Package dental items either individually, in sets, or in packs,
depending upon intended use. If requested, arrange items contained in packs in
the sequence in which they are normally us;ed. The most common packaging
materials are paper, plastic, nylon, or cloth. Wrap packaqes loosely to allow
the sterilizing agent to circulate freely throughout the pack. Insure that
scissors, hemostats, and other hinged instruments are in the open position. The
size of the individual pack will generally determine the best wrapper material.
When the sterilization cycle is complete, label the packages with a 5helf-life
expiration date. This date should correspond to shelf life a,; listed in Table
1. Store sterilized items in a clean area and handle as little as possible.
Packs should be opened with an aseptic technique.
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(2) When plastic or nylon sterilization tubing is used to bag instruments,
the pack, after sealing, should be 2O' longer than the longest instrument. The
extra length allows inside air to expand and insures that a single heat or tape
sealing will hold (16). Instruments are also packaged in paper envelopes. When
tape is used for sealing, its length should be 2 1/2 times longer than the width
of the tubing or paper envelope. This allows the tape to be sealed upon itself
after the tube or paper envelope is folded.

(3) When cloth is used as the packaging material, use a double thickness.

Storage and Shelf Life

(1) See Table 1 for shelf life of sterilized items under optimum storage
conditions.

(2) Inspect sterile packs visually prior to use. Rewrap and sterilize
packs suspected of being contaminated or stored beyond their expiration date
(19).

(3) Observe manufacturer's directions when handling and storing cormmer-
cially presterilized items.

TABL.E 1. EXPECTED SHELF LIFE OF INSTRUMENTS WRAPPED IN DIFFERENT MATERIALS (19)

Wrapper Shelf Life

Paper envelope (tape sealed) 30 days

Cloth wrap (double thickness) 30 days

Nylon, plastic, or plastic-paper combination pouches (tape seal) 4 months

Nylon, plastic, or plastic-paper combination pouches (heat seal) 6 months

HEAT STERILIZATION

General

Heat is the most practical and dependable method of achieving sterility
(see Table 2) and should be used in preference to room- tempera tu re chemical
means. Proper cleaning methods must be used before thermal sterilization.

Sterilizing Methods

Keep the directions supplied by the manufacturer of the sterilizer in the
vicinity of the unit and follow them closely.

7



Steam under Pressure (Autoclave)--Autoclavin; is an acceptable nethod of
sterilization unless cutting edges are of carbon steel.

Chemical Vapor under Pressure--This is the preferred method of steriliza-
tion because of the shorter time required. It is less corrosive, does not dll
sharpened edges, and therefore increases the life expectancy ,-f (ental instru-
ments. Observe the following precautions (15):

(1) Use only Vapo-Steril solution. Empty condensate tani before refill inq
reservoir. Do not reuse condensate.

(2) Do not permit open flames, smoking materials, electrical or riechanical
items that may spark or arc, or any other ignition source vithin 2 f'eel, of !he
chemiclave.

(3) Be careful when opening the doer at the end of the cycle. Open th
door at arm's length and stand back for 10 seconds ,efore ap)jproachn9 'he st or-
ilizer.

(4) Place sterilizer under hooded vent whenever possible if hei ;u'.,
attachment is not available with the sterilizer.

(5) When sterilizer is not in use, leave the door closed but rlnatche,

This will increase the life of the rubber door gasket.

Dry Heat--Zinc oxide and other powders are not rapidly penetrated by steQc
or chemical vapor sterilizers. Sterilize Lhese materials hy long exposure tr
dry heat.

Heat Transfer--A sterilizer containing glass beads or coi:immon table salt may
be used at chairside to quickly sterilize small instrtmenth. This ,iethod ,
used mainly during endodontic treatment to guickly sterilize individual 4 ile,
reamers, and other small instruments previously steril ized.

TABLE 2. COMPARISON OF VARIOUS MODLS OF IHLAT S IlI it-1 I O)N

Methods Teperat-ure__ iea _Pressr isa dvant_ages...

Autoclave (12) 121'C (250F) 3D min 15 psi !,st.s, corrodes
132')C (2705"F) 7 min 30 psi instrjintrsl.:,

Chemical %1 ower penet rat i on
vapor (12) 132'C (21'F) 20 min 20 p-i of chemical vapor

than steam

Dry heat (12) 1601C (3Io"F) 1 hr 'one ncreased i-w ",cto,"

Heat i inI tei ld o i
transfer (1) 232-C (450°F) 15 sec None nstrmmeni>

aTimne after ampro)rlat.e temperatur( md rO,'ir 1 r(Ind



STERILIZATION INDICATORS

Routine testing is necessary to insure that instruments have been exposed
to proper heat, time, and pressure for sterilization. Sterility is assured if a
biological spore monitor, placed with the instruments inside the packaging mate-
rial, is negative for growth. Instead of placing a monitor inside each package,
place a monitor in one package centrally located in the sterilizer load. Vari-
ous spores are used to challenge the sterilizers. Bacillus stearothermophilus
spores are more resistant to autoclave and chemical vapor, and incubate at
55*C. 8. subtilis spores are more resistant to dry heat and ethylene oxide, and
incubate at 37°C. See Table 3.

TABLE 3. SPORES USED AS STERILIZATION INDICATORS (14)

Chemical Dry Ethylene

Autoclave vapor heat oxide

B. stearothermophilun Yes Yes No No

R. subtilis No No Yes Yes

It's essential not only to verify that the sterilizer is working properly
but also to insure that instruments are exposed to the sterilizing cycle. For
this, use processing indicators (example: autoclave indicator tape, indicator
bag, stick-on label).

Sterilizer Verification

Testing using biological spore monitors should be done weekly, as requested
by the Joint Commission on Accreditation of Hospitals (11) and the American Den-
tal Association (8), unless Air Force policy dictates otherwise.

Table 4 shows the compatibility of biological spore monitors with steril-
izers, and Table 5 gives acquisition data.

TABLE 4. COMPATIBILITY OF BIOLOGICAL SPORE MONITORS WITH STERILIZERS

Chemical Results
vapor Autoclave Dry heat interpreted

Polypropylene
vial Yes Yes No Dental clinic

Glassine
enclosed Yes Yes Yes Micro lab

Ampule No Yes No Dental clinic or
micro lab

I9



TABLE 5. BIOLOGICAL SPORE MONITORS

Enclosed in Brand name Address Costa

Polypropylene vial Attest 1242 Medical Products $104 .60/i00
b

3M Center GS-OOS-86614
St. Paul MN 55104 ($1.05 ea)

Glassine envelope Steri-Spor Federal Stock # $17.12/package
Spore-O-Chex 6530-00-4776720 of 12
Spordi ($1.43 ea)
Uni Spore

Ampule Kilit BBL Microbiology $45.90/100
WATS 800-638-8663 (464 ea)

Chemspor AMSCO S85.00/lOOC
WATS 800-458-0598 (85¢ ea)

aPrices current as of I Sep 80
blncubator cost $45.08
clncubator cost $95.00

Polypropylene Vial (Example: Attest 1242)--Used in chemical vapor or
autoc ave sterilizers 6). The spore tested is b. stea rtlipvrnophilus. The vial
has filter paper on the lid to allow chemical vapor and steam to penetrate to
the spore strip which is in the bottom of the vial. The culture medium is
contained in a glass ampule within the vial . After placing the vial in the
center of a pack to be sterilized and cycling the sterilizer, crush the glass
ampule and incubate the vial according to instructions. At the end of 48 hours,
record the final reading. The test for bacterial growth is positive if the
color changes from purple to yellow. Microbiology laboratory assistance is not
required. (Use Attest 1244 in ethylene oxide sterilizers only.)

Glassine Envelope--Spores tested are primarily f. teantkerm-'1zOr' and
B. subtilis (4). Place glassine envelope with enclosed spore strip through nor-
mal sterilizing cycle. Deliver intact envelope to medical laboratory, and spec-
ify on this envelope which type of sterilizer was used and the bacillus species
to be incubated. Spore strips are aseptically removed from the glassine enve-
lope and incubated for 7 days. Results are returned to the dental clinic.

Ampule (Example: Kilit, Chemspor)--Spore tested is R. -,, ' , , i ur
(3, 5). Apules contain spores suspended in culture media. After placing the
ampule in the center of a pack and cycling it in a sterilizer, deliver the
ampule to the laboratory or incubate at 550 C in the dental clinic. The Chemspor
ampules have the advantage of a process indicator floating in the broth to indi-
cate that the monitor has been through a sterilizer cycle. Anpules are water or
air incubated, unopened, for 7 days. The test for bacterial growth is positive
if their original color changes to yellow.
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Process Indicator

A process indicator is a visual monitor that verifies when an item has been
through a sterilizer cycle. The three main types of process indicators are
autoclave indicator tape, indicator bag, and stick-on label. All dental items
or packaged instruments should have a process indicator attached. Table 6
summarizes the types of and uses for process indicators and biological monitors.

TABLE 6. SELECTION OF PROCESSING INDICATORS AND STERILIZATION MONITORS

Processing indicator Biological monitor

Purpose Gives assurance that each Gives assurance that steril-
item or package has been izing conditions used are
processed effective against highly

resistant bacterial forms

Types Autoclave indicator tape, Spore strips in polypro-
indicator bags, stick-on pylene vials and glassine
labels envelopes; spores in ampules

Limitations Not accurate indicators Results are not immediately
of time, temperature, and available and their accuracy
pressure conditions re- depends on proper placement
quired for sterilization

Frequency of Each item or package At least once a week in each
use sterilizer (unless Air Force

policy dictates otherwise)

Chemical Monitor

Slow-color-change chemical monitors are available for autoclave and dry-
heat sterilizers. These monitors are not a substitute for a biological spore
testing, although they consist of strips of paper that darken in approximately
the same time required to kill spores. One strip can be placed in each pack and
observed immediately upon opening the pack. If hospitals require chemical mon-
itoring, a piece of autoclave indicator tape can be folded upon itself and
placed inside a pack in an autoclave (13). Chemical monitors are usually stored
for a specific time period mandated by hospital regulations.

ROOM-TEMPERATURE CHEMICAL STERILIZATION/DISINFECTION

Room-temperature chemical disinfectants used on dental items do not pene-
trate organic matter retained on instruments and equipment. This residual
organic material may contain resistant pathogenic bacteria, viruses, and fungi;
therefore, thorough cleaning procedures are necessary before room-temperature
chemical sterilization/disinfection.



Sterilizing Methods

Use room-temperature chemical agents to sterilize critical nondisposable
items when heat sterilization methods are contraindicated or not available.

Ethylene Oxide--This is the most reliable agent available for chemical
sterilization. Its primary disadvantages include slow action (4-6 hours) and
prolonged aeration time (1-4 days). It may be used for such heat-labile dental
items as nonautoclavable handpieces and rubber products. Use a biological spore
monitor for each load of items sterilized with ethylene oxide. (Sterilizer
generally not available in dental clinics.)

Glutaraldehyde--For sterilization, 2% undiluted alkaline glutaraldehyde
solution reacts with the proteins of microorganisms, rendering them nonviable.
This solution destroys fungi, viruses, and bacteria, including My ow,'Thrn
tube'culosis and spores, when items are immersed in the solution for a specific
period of time. It is reconmended for adhesive-bonded instruments, rubber or
plastic articles such as X-ray holders/bite blocks, and other materials not
amenable to heat sterilization. Cidex 7 and Sporicidin have twice the shelf
life, after activation, as Cidex (Table 7). Sterilization with liquid germi-
cides such as glutaraldehyde cannot be tested or verified routinely. [The
acidic glutaraldehydes (example: Sonacide, Wavicide 01) are not cold steril-
izing solutions. For sterilization in acidic glutaraldehydes, items must be
immersed in 60'C (140'F) solution for at least I hour.] Note the expiration
date of the solution on the lid of the container in which it is stored. Table 7
indicates immersion time necessary for sterilization with the three types of
alkaline glutaraldehydes and their shelf life after activation. Glutaraldehyde
solutions may cause minor irritation to the eyes and skin upon contact. Use
forceps or rubber gloves while thoroughly rinsing items sterilized with this
agent. To prevent corrosion, carbon-steel objects should not be sterilized in
glutaraldehyde solutions.

TABLE 7. ALKALINE GLUTARALDEHYDE STERILIZING SOLUTIONS (9)

Glutaraldehyde Glutaraldehyde, Glutaraldehyde

longerr ife with )henol_ -

Example Cidex Cidex 7 Sporicidin

Immersion time 10 hr 10 hr 6 hr 45 in

Shelf life (after 14 days 28 days 30 days
activation)

Disinfecting Methods

The following sections and Table 3 discuss substances to use for disinfec-
tion. Individuals with sensitive skin should use rubber gloves durinq chemical
disinfection.
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TABLE 8. SOLUTIONS FOR DISINF[CTING ITEMS

Stock Acceptable Do not Wear
Solution conc. Costa dilution use on gloves

Glutaraldehyde, alkaline 2% $ 8.26/gaib None X
(example: Cidex)

Glutaraldehyde, alkaline, 2% 13.87/galc None X
longer life

(example: Cidex 7)

Glutaraldehyde, alkaline, 2% 20.25/qtc 1:15 with Xe
with phenol water

(example: Sporicidin)

Glutaraldehyde, 2% 12.75/gald None X
acidic

(example: Sonacide)

Iodine (example: Beta- 1% 4.38/galb 1:20 with Fabric X
dine Surgical Scrub) 70% isopro-

pyl alcohol

Iodine (example: 1% 12.50/galc 1:200 with Fabric
Wescodyne) water

Chlorine (hypochlorite) 5% 0.93/galb 1:10 with Metal X
water

Phenol 22% 12.65/galc 1:250 with Instru- X
(example: I Stroke water ments

Ves-Phene) used
during
treat-
ment

Alcohol (isopropyl) 99% 14.20/5 galb 7 0%f X

Quaternary ammonia SHOULD NOT BE USED

aprices current as of I Sep 30
bStockl ist
CGSA
dlocal purchase
eNot necessary if diluted 1:15 with water
fOresence of water is necessary for bacteriocidal action

Glutaraldehyde--For disinfection of salivary-contaminated items, a 30-
nIinute invnersion in the alkaline glutaraldehydes (Cidex, Cidex 7, or Sporicidin)
is idvisable (21). Phenol-containing glutaraldehyde (Sporicidin) can be diluted
up to 1:15 parts with water and retain its disinfection, but not sterilizing,
capability. Glutaraldehydes which are acidic (example: Sonacide, Wavicide 01)
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also require a 30-minute iiiiersion for J sinfncl i,. ai 11-; id'! h ,

can be used as holdinq solutions tor , tl , ,,I .j(.,,r,,

sterilization. Instruments should rlt i2 ,., any .., ,' ', ',

periods.

Iodine--A solutio, containin 1. .q jj,. i,: r, t, j..,, " t

against viruses and vegetative ba-t.er Io. d;,hoa 1 - . i

dine Surgical Scrub) can he enhanced hyi , i , n; ,

I or more parts of coilercia i preparut o)1 (a,,l 9i ' , '1'. 1.,,,) ',; ' ,,

approximately 0.05% or higher Iodine , . 'i. i, ,

most useful for disinfectin(q operator ,y our;', '',V, ''' ' a! : J Th
hepatitis B virus ('3). This 0.05K,. or hilhe i i i. .. .

on nonautoclavable handpieces, dental hoses, 'ha ' -, c " . -, I,,
fabric-covered areas). The sI ilt ht S a. ,
weekly with water, sodium hypochi,.r :.. (1 aan't, y '.e', - a - , . . .
preparations (example: Wescodyne) ire dislo n , 1 ' rn <. .. ,i, . .

with water. Wescodyne can be u,,ed for rotiw o c ,"

faces, except fabric. The sIi Iht. scai Ial r,-i ,x n. ' ', ,' ,,, ,, , f'K,
water, sodium hypochlorite, -r dISrhI.

Chlorine--Sodiu n hypochlori e solution d, id I,:t - ,
ical nondi sposable and noncrit ical 'ionint I1 i I. , a . I / . ,

bacteriocidal and virucidal, and c issnscns .nn C, 'tc , ,
higher concentrations. Chlo raine-con', a" l, a nu,! w.,rk w ,

items but, because of Lheir orroa,1v e ,':I 5h- Id ,',m l f I'-)
metal instruments or metal eqo ai ,;en . - c . , . . * ...

readily inacti vated by organic i, ( -ri . . -.
used to disinfect plastics, on a rdi y i I .

Phenol - -Phenol -cont a In i rlo.  t . 'i

PheneT may be used for clean0nq, ',, • "

contact will cause depigientati or, .,o "

Alcohol -- Isopron:iyl alcohol, ,M j". .

teriocidal. It must be dilued to d... '

agent. At 70% concentr,!'.)n I Conra/l a

effect against hcteria slor ..,
increase contact time. AIcahl : o h , ,
any residual upon evaltorat i ,, i' on,

Quaternary aIntnni'lm .f,.vl a i , . . .- "

against spores, tuburcle hiaa I ., ..,, •
dental office as disinfoct,,tu (1).

STERILIZATION ) ) , . 4 SI , .', . . .. .1,. '.

Instruments and eqa inent ,iast ht', '"i ' ', , I,, ' .. . " .

sterilized or disinfected. roai lf.t. a .' , . .. . ".'' l,, l. , ', ',t., Vi

disinfecting or sterilizinq ,olutiowi', ant a' ' .,., I, . , . 2 ; - : ) II cr,.,

ganisms from these solutions. The de5 ';r,, in, .,,d ,'.2 a ' , , .f ,,,m' din ,l

equipment complicate disinfecti on arid '2cr ! za' an. dchi y, L ii ,'i r.,,,

and equipment used for paLient care ',houtid he 7("1,'t' . '1 ,a ,, ;hi, Wn'i ,.-
sible, the level of microorganism inx,t vdlviAl ; oI. 1 a 'i ',ity iat ie
considered in terms of :)r,acl . a] iy i,, vry ,,', "',!* , 'Y-.i :1'
us e.



Water Lines

Mechanical retraction of fluids into the high-speed water line poses a
great threat for cross-cont imi nation between patients (10).

Water Retraction--Any water retracted should be contained within the hand-
p i ece. For an easy test, operate the high-speed handpiece, with the operating
tip in a small cup of water with one drop of disclosing solution. Stop the
handpiece and detach it at the coupling. With the coupling over a piece of
white paper activat, the rheostat. If red dye is discharged, water retraction
is excessive. Retraction can be stopped by placing an antiretraction valve in
the water line to the high-speed handpiece.

Latent Bacterial Growth--Latent growth of aquatic bacteria in all dental-
unit water lines compounds the problem of disinfection. To markedly reduce con-
tamination, at the beginning of the day flush water for 2 minutes through the
drinking water dispenser, air/water syringe, and high-speed handpiece (hold bur
with gauze or cotton). After a 24-hour or more unit shutdown, flush water for 6
minutes (18).

Asp.tic-Water Delivery Systems--Sterile water or sal ine is often needed to
irrigate surgical sites and root canals or to treat certain very high risk

patients (example: irrnunosppressant (Irum] patientc, cardiac pacemaker patients).
Sterile-water tanks that use either, premeasureo bags or bulk fluid can be
mounted easily on dental units or in the treatment area.

Nitrous Oxide Inhalation Equipment

Use savaging masks that are heat sterilizable (example: Brown Savaging
Mask). Wipe mask after e ch patient use with 1:20 diluted iodine disinfectant.
After the end of the day, wash m-iask with soap and water or heat sterilize.
Place mask through chemical va;)or or steam autoclave sterilizer cycle at least
weekly.

Fixed and (e,-ilf1xed Dental Items in PTR

Critical Fixed filmn minent--Piinfect (as depicted in Fig. 1) before the

first patient of the day ,id after each piatient is dismissed.

rl tiCadl .Scum ~f i x dc .L qui] !m.nt ..-

(1) Dential_ larmj.eces. Handpieces are a w(edk link in the chain of effec-
tiv, sterilizat, i n mr di;infection in the drntal office.

a) Hi,, t ,er ; , hand;Jinces desifrmed to withstand heat. Lubricate

a handjice ifter Lhorma l sterni it ic, r vr operate hiqh-speed handpieces
without j bur in the chuiLk. f)r hat.-labile handieces, use ethylene oxide
sterilizat ion when ,?rai, li. Pp, lice or convert nonsterilizable handpieces as
soon as 3spsifle. Th( Table of l I rowancs , TA :91 , allows 3 high-speed and 3
low-s ped hand .I ,r ar

bh) f )r rc lt i io ,, iiif e(t heat-l abi le hand pieces by scrubbing
then at the ,in wi'h , o) ci,)inhor sol it inn di uteri wi th alcohol; then
rinse with water. if i )d lees not reach 'he sink, wipe it thoroughly,

L .... .1 .



twice, using gauze sponges satu, atc(! iI' 1, 1 ifl'tI w"ith 0 crhol
or wipe thoroughly once and then wrap k -'I tuyitei sponge
until the handpiece is ready for use.

I ~ 0 OPERATING LIGHT ADE

____________ OUNIT SWITCHES&HNLS

Of CAIR D) UTIAENT BRUTONS

* WIPE THESE AREAS WITH DISINFECTANT AFIER kACH PATIENT
O CHANGE DISPOSABLES AFTER EACH PATIENT

Figure 1. L)T qipnn R ~ l(.I-



(2) Three-way Syringe Tips and Aspirator Tips. Saliva and debris can be
retracted into the -way syringe flips and possibly contaminate other patients
unless the tips are removed and sterilized after each patient. If the syringe
tips cannot be removed for sterilization, disinfect them by the method stated
for heat-labile handpieces. After each patient, sterilize aspirator tips.
Some reusable plastic aspirator tips cannot be heat sterilized; immerse these in
an acceptable sterilization/disinfectant solution. [Each DTR should have at
least three autoclavable 3-way syringe tips and three aspirator tips.]

Noncritical Fixed and Semifixed Equipment--At least weekly, preferably
daily, use disinfectant solution to wipe off dental unit and chair areas not
designated in Figure I to be cleaned between patients.

Miscellaneous Items and Materials in DTR

Stainless-Steel Instruments--Autoclave or chemiclave.

Carbon-Steel Instruments--Sterilize using chemical vapor under pressure.
Dry heat is an acceptable alternative.

Endodontic Instruments--Sterilize using dry heat. Chemical vapor under
pressure is an acceptable alternative. When small endodontic instruments must
be resterilized at chairside, use the heat-transfer method.

Instruments Containing Heat-labile Plastics-'ter'.ize using long-term
undiluted alkaline glutaraldehyde soak or ethylene oxide. Dipi?1f'et using a 10-
minute glutaraldehyde soak, a 1-minute sodium hypochlorite soak (unless instru-
ments contain metal), or an iodophor wipe.

Anesthetic Cartridges (Disinfection)--

(1) Store the cartridges in a dry state. Just before the syringe is
loaded, the diaphragm of the cartridge may be wiped with a sterile 2x2-inch
gauze pad moistened with 707, isopropyl alcohol.

(2) If storage in alcohol is desired, place cartridge in an alcohol
solution with dye added (example: 3-5 drops methylene blue) but do not immerse
for longer than 12 hours. Long-term immersion can change properties of the
anesthetic solution. Before use, verify that no color change has occurred in

anesthetic solution.

Anesthetic Cartridges (Sterilization)--Anesthetic carpules can be steril-
ized with less than 51 loss-o f eph e potency (17). Place up to seven
cartridges in a paper envelope. Fold envelope snug around cartridges on all
sides and secure with autoclave indicator tape. Cycle through autoclave or
chemical-vapor sterilizer without a prevacuum cycle. At the end of the cycle,
allow sterilizer to return to normal pressure. Forcing the sterilizer door open
early may dislodge the rubber stoppers. Allow solution to return to room tem-
perature before opening envelope.

Cloth, Cotton, and Gauze Materials--Store presterilized bulk packages of
gauze pads, cotton rolls, and pellets in a covered container after initial seal
is broken. If local sterilization is desirable, autoclave the material.
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Rubber Products--Sterilize by ethylene (oxide. Autoclave hard rhbber )r
nylon products, such as bite blocks.

Glassware--Sterilize by chemical vapor under pressure or dry heia. Auto-
claving is an acceptable alternative if the autoclave has i drying cycle or is
vented rapidly and the door opened about 1/? inch for 10-1' Kinutes dt the '-nd
of the cycle.

Powders--Sterilize using the dry heat iwthod.

Burs--Place on an autoclavable bur block or magnetic strip bef:)re pIacing
into a chemical-vapor or dry-heat s t prilizer. [P)nly h or Lu he ased on the
patient in the chair should be placed or, the hrac Let ., .d , -in f The
patient.]

Radiographic Positioning Devices--tInst f tIhe ,.'vic, reQ ';ura:'tocavaa !,
so chemical disinfection is necessary. lntil tully jtl.)cl vahle dev'ice, are
available, use in undiluted 2% gluturildhvhym1er , 'slou' which cfm ru!th disinfc,:,
and sterilize. The following proco de r e, rrH recovrierd( :

(1) For !~<.X' , icmrrersr' he P'vt p . n ll0-1 1(0r, 1 evdie Io : I )
mi nim .un of 30 minutes between pat i nt,, o, i s in tc i on 1ethOds

(2) For .I,* ' -I:: rt .... .. , , iIIerse tr1' .1 V I c ) i I I rrt ,ed ?%'Y, I Iutura dehyde
for a mininu:r of '3 3/4 to I') houirs elch ,'''/p ' '., y , r)v inc, stint :*Qn'h1 - ,

spores.

(3) Before use in the oral cavity, -;mse the riuierse,,i lusr li rir q ,ievico,
thoroughly with water.

Nonsurical Instruentts ind Truy,, in Moir il_ _(,r riot S-! -I Itec esr' ,
trays every other week with 4x4 gauz, -,wabs sat',rrt,'d wilh rd)ror S i K'

Sterilize unwrapped ins!ru'rens in drawer- it leas!t rhii l,.

HAND) WA' IIr' ; ANI) _ ,

We cannot dscert.ain the resistdince level )f , mch pil rPli' i', 1,0h m ,Ie

agent, so a thorough hardwa', hirig practico 1)y nll i ! f -0,,', iin v, ,
reduce infectious agents b elow t0 ro'Ahr ni I .,,,o .It :."?III !.rI ,

assistants shotuld 5e airii 1 iir with the rr 'rr r I

oiurg Ica I Prucell,r( ,

Hand scrub--

(1) Remove jewelry f rom hands anti wri ts

(2) Clean under the firjernai Is with ri ,h, ;iaY I n: ) )cru ,In -wnrlo t  ,i

(3) Scrub hands for 4-5 In inutes, with in t her a sthr r1 s
using an iodophor or chlorhexidine ql cont.,', amlii l 1 i , ) ! I)i'r. ) 'r.r

elbows. (For subsequent ylovings durrrrg hr5' ' m.V, 1-urvJ t  
.t , .:,

1 *~'



hands is sufficient because of the residual action of the antiseptics.) Rinse
hands under running water, starting with the fingers and ending with the water
running off at the elbows. After rinsing, keep the hands above the level of the
el bows.

(4) Dry hands with a sterile towel before gloving in an aseptic manner.

Gloving--Dental officers and assistants must wear presterilized gloves for
any surgi a-l procedures. (They should also be worn for routine treatments when
cross-infection is likely (12).) When gloves are worn for extended periods,
hand antisepsis becomes extremely important. Microorganisms, both resident and
transient, multiply rapidly under gloves. Corn starch is the only FDA-approved
powder for use in gloves. If a patient is hypersensitive to corn starch,
thoroughly wipe the powder off the gloves with one or two damp gauze pads or
rinse off with sterile water after gloving.

Routine Nonsurgical Procedures

Handwash--

(1) At the beginning of the work day

(a) remove all rings,

(b) wet hands with cool to lukewarm water,

(c) dispense pool of chlorhexidine gluconate or iodophor scrub solu-
tion (about the size of a quarter) into cupped hand,

(d) wash vigorously using a sterilized brush around nails and cuti-
cles (about 15 seconds),

(e) rinse (about 10 seconds),

f) dispense pool of detergent (about the size of a quarter) into
cupped hand,

(g) wash (about 7 seconds),

(h) rinse (about 7 seconds), and

(i) dry hands with disposable towel.

(2) Between patients, before lunch, before leaving for the day, and after
break in routine, follow handwash steps f to i.

Wearing of Gloves--Gloves should be worn when the following nonsurgical
conditions exist:

(1) A patient has lesions adjacent to mouth or lips or on intraoral
mucosa.
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(2) The operator's hands have small wounds or cuts. (A small lesion on a
finger may be covered with a finger cot instead of gloves.)

(3) When cleaning and scaling procedures produce noticeable bleeding that
will reach the operator's hands.

DENTAL LABORATORY ASEPSIS

Prostheses and/or impression materials can transmit pathogenic microorgan-
isms to the dental laboratory. In the DTR, dental instruments are sterilized
after each use, but this is neither conventional nor practical in the dental
laboratory. Procedures must be established to reduce microorganism transfer, by
breaking the chain of infection at critical transfer points in the fabrication,
repair, and handling of prostheses.

Handling Prostheses

Before commencing work on a prosthesis brought into the- laboratory,
thoroughly clean the device with a surqical scrub brush, runninq water, and
detergent (iodophor or chlorhexidine gluconate), or if device is nonmetal,
immerse it in 1:10 diluted sodium hypochlorite (household bleach) for 2-3
minutes. If possible, in the dental treatment room scrub prostheses that ,re to
be embedded in an impression, befoie making the impression. Rinse impressions
under gently running water to mechanically remove debris. Never scrub or allow
dental gypsum products (e.g., casts and jaw relation rPc(crds) to soak in
anything other than saturated slurry water.

Grindinq and Polishing

Use a liquid disinfectant (e.g., 5 parts sodium hypochloritp to IUW parts
distilled water) as the mixing medium in pumice. Adding 3 parts green soap in
the disinfectant solution will keep pumice suspended (20j. Jse two pumice
pans--one for new prostheses, which will be disinfected weekly, and one for used
prostheses, which will be disinfected daily. Separate laboratory attachments
(e.g., burs, rag wheels) used on prostheses that have been in the mouth from
like items used on prostheses that have not been in the mouth. Sterilize
laboratory attachments used on new prostheses at least weekly, and those used on
prostheses that have been in the mouth, at least daily. Sterilize wheels by
washing them and placing them individually in 4-inch tubinl. Seal the tubinq
and sterilize the wheels in the autoclave. Since bristles on bristle brushes
become brittle and break off after heat sterilization, periodically rinse these
brushes well, place them in undiluted glutaraldehyde for manufacturer's
reconnended sterilization time, and rerinse before use. At the end of the day
scrub the rotary burs used for adjusting and put them in a glass specimen bottle
containing undiluted glutaraldehyde. Place the bottle in the ultrasonic cleaner
for 10 minutes and allow the rotary instruments to remain in the bottle
overnight. Thoroughly rinse the sterili,(d burs in the morning before usinq
them. After polishing new or repaired prostheses, clean as described in the
preceding paragraph, and rinse before delivering to the doctor for insertion.
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Grinders and Lathes--Ulse an evacuation system when arindinq on metals. Ask
Rioenvironmental Fnqineerinq (REE) to monitor all evacuation systems on a yearly
basis.

Oust Respirators--If evacuation is deemed less than adeauate by BEE, use a
highly efficient and lightweight dust respirator (example: 3M brand toxic dust
respirator #9900 or dust respirator a8710). Dust respirators are 99.9()% effec-
tive against filtration of O.6-1.O-wm particles.

Safety Glasses--To eliminate trauma or microbial contamination of the eyes,
always use safety alasses when operating a lathe. Use the eye shield when pro-
vided on the lathe.

Miscellaneous Equipment and Materials

Compound Heater Liners and Inserts--Empty and disinfect liners and liner
inserts after each use. Store them empty.

Impression Trays--Scrub trays in soapy water and place in 4-inch plastic or
n lon tuhing. Use autoclave or chemiclave for sterilizing trays (do not use dry
heat). If the trays are to be hung in a cabinet, place another heat seal about
I inch from the first sealing so that the bags cFn he hunq without compromising
sterility.

Ultrasonic Cleaners--Cover ultrasonic units with lids at all times. Change
solutions at least weekly, daily if needed. (See "Preparing Items for Sterili-
zation.")

Slurry Water--Make slurry water from fresh set stone that has never been
poured against an impression.

Shell and Sand Plasters-- Change filters on a routine basis. Dry all items
to be blasted.
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